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57 ABSTRACT

Anew bowling game has as its objective, to knock down sets
of predetermined pin fall objectives. Each pin fall objective
may comprise first and second pin fall counts. Score grids
may be used to keep track of game objectives and results.
Computer control and coordination may be used to achieve
higher efficiencies and degrees of automation. The family of
bowling games provided by this invention are games of skill
that are fun and exciting to play, provide frequent winners,
allow less experienced bowlers to win even when they play
agamst more experienced bowlers, and provide strategic
decisions and interest. The games are compatible with
bowling lane equipment operating based on standard bowl-
ing 2-ball frames.

38 Claims, 15 Drawing Sheets
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BOWLING GAME USING SETS OF
PREDETERMINED PIN FALL OBJECTIVES

FIELD OF THE INVENTION

This mvention relates to games of skill, and more par-
ficularly to games 1n which a player rolls a ball to knock
down objects such as pins. Still more specifically, the present
invention relates to bowling games 1 which the bowler
attempts to bowl sequences of predetermined pin combina-
fions.

BACKGROUND AND SUMMARY OF THE
INVENTION

Bowling 1s a very popular pastime in the United States
and throughout the world. Professional bowlers compete for
large purses, and many people enjoy watching people with
oreat skill bowl on television or 1n person. Countless ama-
teur bowlers join bowling leagues and compete in weekly
tournaments against other teams. Casual bowlers enjoy rainy
Saturday afternoons bowling with friends or famaily.

To be a good bowler requires a combination of talent, skall
and experience. The professional bowler has spent years
perfecting his or her technique, and may practice daily to
more finely hone his or her skills. Serious amateur bowlers
may play 1n leagues once or twice a week, and may also
practice on their own. But people who bowl only occasion-
ally for fun cannot maintain the skill level of the more
serious bowler. Because of the way bowling 1s scored, less
experienced bowlers can be disappointed when they com-
pete against more skilled bowlers.

For example, consider a game 1n which an experienced
amateur bowler competes against a less experienced bowler.
The skilled bowler may roll strikes (i.e., knock down all of
the pins with one ball) during many or most of the frames of
a standard ten-frame bowling game. In the occasional frame
when the experienced bowler does not roll a strike, he or she
is likely to get a spare (i.€., all pins remaining after the first
ball are knocked down with the second ball of a standard
frame so that no pins are left standing at the end of the
frame). The inexperienced bowler, on the other hand, may be
as likely to roll a gutter ball as a spare or a strike. The
mexperienced bowler may get an occasional strike or a
spare, but 1n most frames he or she will knock down only
some (and not all) of the pins. Because of the way strikes and
spares are welghted under standard bowling scoring rules,
the experienced bowler’s score may be twice (or more) the
score of the 1nexperienced bowler.

In tournament play, less experienced bowlers are given
handicaps to help equalize effective scores despite great
disparity in skill levels. Under the handicap system, expe-
rienced bowlers effectively “give” the less experienced
bowler some number of points at the beginning of the game.
For example, a less experienced bowler with a 35 handicap
will be given a bowling score of 150 when he or she bowls
115. The use of a handicap helps to equalize competition and
keep tournaments interesting for all—even though bowlers
of different experience and skill levels are competing against
one another.

Unfortunately, handicaps do not necessarily guarantee
that each game will be interesting. For example, anyone who
has watched an amateur bowling tournament appreciates
that by the third or fourth frame of a standard 10-frame
game, most of the participants have no chance of winning
and start using the remaining frames for practice. In highly
competitive tournaments, bowling a low score on the 1nitial
frames of the tournament effectively takes the bowler out of
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the running to win the tournament. This can cause some
bowlers to lose interest—especially 1f they are having an
“off night” or are out of practice.

Bowling games using non-standard scoring techniques
and/or objectives are known. As one example, bowlers
occasionally play the game of “low ball.” The objective of
the “low ball” game 1s to knock down the fewest number of
pins without rolling a gutter ball. In another bowling varia-
tion called “odd ball,” the bowler scores only if he knocks
down an odd number of pins. Experience bowlers know
many such variants of the basic bowling game, and may
occasionally play them for a change of pace or as a way to
practice particular aspects of their technique. However, such
variants are typically not used 1n tournament play, and may
have only limited interest to the less experienced bowler.

Operators of bowling centers are constantly looking for
ways to 1nterest broader segments of the population in
bowling. People who operate bowling centers want to ensure
that the bowling experience 1s interesting and exciting for
their customers. Increased excitement makes the bowling
experience more fun and enjoyable, generating more repeat
business for the bowling center. More people coming 1nto
the bowling center to bowl means increased income to the
bowling center operator.

The present invention provides a new approach to bowl-
ing that maintains a high level of player fun and excitement
while offering the challenge of a game of strategy and skall
and providing frequent winners. In accordance with one
aspect of the present invention, the player attempts to bowl
sets of predetermined pin fall objectives. In one speciiic
example, each predetermined pin fall objective may com-
prise a pin fall combination, e.g., the number of pins the
player knocks down on each of two successive rolls of the
bowling ball. For example, one predetermined pin {fall
combination might be “71”—meaning the player 1s to knock
down seven pins with the first ball and one additional pin
with the second ball (Ieaving 2 pins standing at the end of the
frame). Another predetermined pin fall combination might
be a strike (“X”)—in which all ten pins are knocked down
with the first ball and there 1s no need to roll a second ball
in the frame.

In accordance with a more detailed aspect provided by the
present mvention, predetermined pin fall counts or combi-
nations may be visually recorded within a scoring grid of
cells. The grid thus defines a set of predetermined pin fall
counts or combinations. In one 1llustrative example., a three
by three square scoring grid comprising nine cells may be
used. A predetermined pin fall combination 1s recorded in
cach cell of the grid. In one example, the first player who
success fully bowls any one of certain subsets of the nine
predetermined pin fall combinations in the set (e.g., three
cells aligned horizontally, vertically or diagonally or the four
corner cells) wins the game.

Thus, the present imvention provides a game of skill
wherein the quantity of pins the bowler knocks down with
cach roll of the bowling ball 1s compared with a subset of a
predetermined pattern for a possible match; and the outcome
of the game 1s determined by the attainment, through the
skill of the bowler in knocking down certain quantities of
pins with the bowling ball, of a combination of more than
one subset match such that the combination establishes a
particular arrangement according to predetermined rules.

In one example, all players play the same scoring grid in
a synchronized manner. However, each player can choose
any of several different subsets of predetermined pin fall
combinations to try for. In one example, the number of
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predetermined pin fall combinations in the subset 1s less than
the number of pin fall combinations in the set. For any given
cgame, there may be a number of different winning pin fall
combination subsets. The player may choose which subset
he or she i1s trying for—and the order of the pin fall
combinations he or she bowls.

In the preferred embodiment, the number of pins that must
be knocked down to meet any pin fall objective 1s ten or
less—making 1t possible to meet the pin fall objective with
the two balls and ten pins of the standard bowling protocol
and configuration. Such bowling games provided 1n accor-
dance with this invention are thus fully compatible with
conventional automatic bowling equipment such as, for
example, bowling lane pin clearing equipment that clears the
lane of all knocked clown pins after each ball roll, and resets
the pins 1nto the starting configuration after the player has
rolled two successive balls.

In one example implementation, paper scoring sheets may
be used to play the bowling games. In accordance with
another aspect provided by this invention, in one preferred
embodiment, scoring 1s performed automatically using a
computerized automatic bowling scoring system. In this
computerized embodiment, grids of predetermined pin fall
objectives are automatically displayed on a visual display
such as a video monitor. As bowlers successtully bowl to
match cells 1n the grid, the computer automatically changes
the appearance of the grid display to reflect the bowler’s
success. For example, the computerized bowling system
might cause the cell(s) the bowler has already matched to
flash or be displayed 1n a different color. Upon matching a
predetermined subset of cells defined by the grid, that subset
may flash or change color to indicate that the bowler has
successtully completed the game. In group bowling, the first
person to complete the game wins. New games are thus
begun every few frames—providing frequent winners and a
high interest and excitement level.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features and advantages provided in
accordance with the invention may be better and more
completely understood by referring to the following detailed
description of presently preferred exemplary embodiment in
connection with the drawings, of which:

FIG. 1 1s an example of a bowler playing a bowling game
provided 1n accordance with the mvention;

FIG. 2 shows an example display provided i accordance
with one embodiment of this invention;

FIGS. 3A-F show one example illustration of a bowler
winning an example illustrative game by bowling predeter-
mined pin combinations;

FIGS. 4A—4D show example scoring grids and sheets;

FIG. § shows an example alternate way to define sets of
predetermined pin combinations;

FIG. 6 shows an example automated bowling computer
system providing game play in accordance with this inven-
tion; and

FIG. 7 shows a simplified flowchart of example program
control steps performed by a bowling computer system.

DETAILED DESCRIPTION OF PRESENTLY
PREFERRED EXAMPLE EMBODIMENTS

FIG. 1 shows an example of a bowler 10 bowling a
bowling game provided in accordance with the present
invention. In the FIG. 1 example, bowler 10 1s bowling on
a computerized bowling lane 12 including a video display 14
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and a control console 16 The bowler 10 rolls bowling balls
18 down bowling lane 12 in an attempt to knock down
predetermined numbers of bowling pins 20.

Unlike a conventional bowling game 1n which the object
1s to knock down all or as many pins as possible, the bowling
game provided 1n accordance with this invention has as its
objective to knock down a predetermined number of pins
(“pin fall count”) with each ball. While this predetermined
number can be all the pins in some 1nstances, it 1s generally
less than all the pins.

To provide a level of strategy not available with other
bowling games, games provided 1n accordance with the
present invention offer bowler 10 a number of different ways
to win. In this example, the video display 14 displays a score
or1d 22 that sets forth various different sets of pin fall counts.
Bowling any of these sets of pin fall counts will satisty the
objective of the game.

FIG. 2 shows a more detailed view of example video
display 14 and example displayed score grid 22. As shown
in the FIG. 2 example, the example score grid 22 comprises
a square matrix of nine cells 24. In this example, the grid 22
1s laid out as a square matrix three cells wide by three cells
high. To win the game, the bowler 10 must match three cells
aligned horizontally, vertically or diagonally—or the four

corner cells. If multiple players are playing, the player who
matches any one of these patterns rolling the fewest frames

wins the game.

As shown on the display 14 shown 1n example FIG. 2,
scoring grid cells 24 1n this example each contain a pin fall
combination comprising two pin fall counts: the first pin fall
count 1s the number of pins to be knocked down by the first
ball of a standard bowling frame, and the second pin {fall
count 1s the number of additional pins to be knocked down
by the second ball of that same frame. For example, cell
24(1) represents a bowling frame in which bowler 10 is to
knock down eight pins with his first ball and one additional
pin with his second ball—leaving one pin standing at the end
of the frame.

In this example, most cells 24 represent a two-ball pin fall
combination. However, cell 24(3) requires bowler 10 to
bowl a strike or “X” with his first ball, knocking down all ten
pins and leaving none to knock down with a second ball.
Moreover, 1n this example, some cells 24 require the player
to knock down all ten pins, but other cells do not. For
example, cells 24(2), 24(4), 24(3) and 24(9) in this example
require bowler 10 to knock down all ten pins by the end of
the frame. However, all remaining cells 24 require the
bowler 10 to leave at least one pin standing.

In accordance with one aspect of the invention, not all
possible pin fall counts or combinations are used. For
example, 1 at least one variation provided by the present

invention, no pin fall combination requires the player to
knock down two or four pins on the first ball. It 1s very
difficult to knock down only two or four of the ten bowling
pins with one ball. It 1s easier for most bowlers of any
experience level to knock down more than half of the ten
pins with the first ball. Accordingly, one bowling game
variation provided 1n accordance with this invention may
use mostly or exclusively the following predetermined pin
fall combinations:
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TABLE 1

Pins Knocked Down on Additional Pins Knocked

First Ball Down on Second Ball
6 1
6 2
6 3
6 4 (/)
7 1
7 2
7 3()
8 1
3 2 ()
0 1)
)¢ _

The following additional pin fall combinations can be
used for other variations, with or without some or all of the
pin fall combinations set forth above:

TABLE 11

Additional Pins Knocked
Down on Second Ball

Pins Knocked Down on
First Ball

O
>

=]
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Note than pin fall combinations having a “0” as a first or
second value are generally disfavored because it 1s trivial to
intentionally roll a gutter ball.

In the FIG. 2 example, scoring grid 22 defines eight
different winning cell group combinations (for example, any
three cells aligned horizontally, vertically or diagonally—or
the four corner cells). Thus, in this particular example,
bowler 10 can complete the objective of the game by
bowling the pin fall combinations set forth in any of the
following eight cell groups or subsets (in any order) defined
by score grid 22:

24(1), cell
cell 24(4), cell
1 24(7), cell

cell

24(2), cell 24(3), or
24(5), cell 24(6), or
24(8), cell 24(9), or
24(4), cell 24(7), or
24(5), cell 24(8), or
24(6), cell 24(9), or

cell 24(5), cell 24(9), or

cell 24(1), cell 24(3), cell 24(7), cell 24(9).

Other score grid patterns and/or configurations are pos-
sible (see FIGS. 4B—4D, for example).

The FIG. 2 example display 14 shows the display of a
standard bowling frame score sheet 26 1n addition to dis-
playing grid 22. Optionally displaying the standard bowling,
score sheet 26 can help bowler 10 keep track of what he has
bowled. However, 1n this particular embodiment, the only
frames of the standard bowling score sheet 26 that “count”
are those frames that provide a previously unmatched pre-
determined pin fall combination set forth in grid 22.

In accordance with this example, display 14 automatically
indicates which cells 24 the player has already successtully

cell

1 24(1), cell

cell

1 24(2), cell

cell

1 24(3), cell

cell

1 24(1), cell
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bowled by, for example, displaying the matched cells 1n a
different color, filling those cells 1n with shading, flashing
the cells, etc. Display 14 may provide some additional
indication when bowler 10 bowls all cells 24 1n a predeter-
mined pattern defined by grid 22 to complete the game. For
example, display 14 could flash the particular cells 24 the
player has bowled, flash the entire display of matrix 22,
superimpose words such as “win” on the display, make an

announcement over a public address system, ring a bell,
activate a siren, etc.

Example Illustrative Game Play

For purposes of illustration, FIGS. 3A-3F show one
illustrative example of game play provided i accordance
with the present invention. FIG. 3A shows display 14
displaymng an example scoring grid 22 at the beginning of
the game, before bowler 10 has rolled his first ball. In this
initial condition, score grid 22 sets forth the various pin
combinations bowler 10 1s to try for. This display thus
challenges the bowler to bowl a predetermined subset of the
set of pin fall combinations defined by the grid 22. If desired,
a conventional bowling score sheet 26 may also be dis-
played.

On the right-hand part of FIG. 3A, all ten pins 20 are
standing 1n their initial condition, and bowler 10 has just

rolled his first bowling ball 18 down lane 12 toward pins 20.
FIG. 3B shows that the bowler 10°s first ball 18 has knocked
down six of the ten pins —leaving a “2—27 split, 1.¢., two
pins on e¢ach side of lane 12. In a normal conventional
bowling game, bowler 10 would try on his next ball to knock
down as many of these four pins as possible to achieve a
spare. In this example game provided in accordance with the
present 1nvention, 1n contrast, the bowler looks on score grid
22 to find cells that have the number “6” 1n the first pin fall
count position—this “6” corresponding to the number of

pins bowler 10 knocked down with his first ball.

In this particular mstance, there are two score grid cells
with the number “6” 1n 1ts first position—the cell containing
“6 27, and the cell containing “6/”. Therefore, 1n this case,
bowler 10 will not advance his position 1n the game 1f he
knocks down no pins or three pins on his next roll, and wall
succeed 1n matching a cell of score grid 22 only if he knocks
down either two pins or all four pins on his next roll. In this
particular example, player 10 will not get any additional
credit 1f he knocks down all four pins as opposed to only two
pins—ecach of these two possibilities has the same effect of
matching a single cell of score grid 22. However, as made
more clear below, there may be strategic reasons for match-
ing one cell as opposed to another.

Suppose bowler 10 1n this case decides to make the easier
goal (since knocking down two pins in this example allows
the bowler to match a cell, and attempting the “spare” cell
would be risky and perhaps result in no cell being matched)
and knock down only two pins with his second ball 18. In
the particular illustration shown 1 FIG. 3C, bowler 10
succeeds 1 knocking down these two pins, and therefore
matches the center cell of grid 22 specitying the pin fall
combination “6 2”. Now that bowler 10 has matched the
center cell, he can try for any other cell in the score grid 22
to advance his position 1n the game. In this example,
matching the center cell 1s strategically advantageous
because the center cell is part of a maximum number (i.c.,
four) of the winning patterns (subsets) defined by scoring
orid 22. If, on the other hand, bowler 10 had knocked down
all four pins on the last ball shown 1n FIG. 3C, and thus
matched the “6 /7 cell of example score grid 22, the bowler
would be more limited in terms of the selecting and bowling
additional two-pin combinations—since this “6 /” cell 1s part
of only two winning patterns (subsets) defined by the score
or1d.
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There 1s thus a significant amount of strategy involved in
selecting which cells to match. This strategy interrelates
with the skill of bowler 10. A very good bowler may be able
to reliably bowl certain pin fall counts or combinations he or
she tries for. However, a less experienced bowler need not
try for the more difficult pin fall counts or combinations, but
may 1nstead attempt the easier ones. Although each bowler
works from the same scoring grid 22 1n this example, more
and less experienced bowlers are on relatively equal footing
because different players can select different subsets of pin
fall combinations to win.

In group bowling, the next thing that happens after bowler
10 bowls his second ball 1s that all other players in the same
lane 12 take their turn bowling a two-ball frame against their
own score grid 22. As explained above, 1n one example
embodiment, all bowlers 10 use the same score grid 22—but
cach bowler completes his or her copy of the score grid
individually (i.e., balls rolled by one bowler do not count to
match cells of another bowler’s score grid).

When 1t 1s again bowler 10’s turn, suppose he decides to
try for the strike (“X”) in the upper right-hand corner cell
defined by scoring grid 22. In the illustrative example shown
i FIG. 3D, bowler 10 rolls his third ball 18 and makes this
strike. Display 14 indicates that bowler 10 has matched this
new cell by, for example, shading the new cell, displaying it
in a different color, etc.

To win, bowler 10 now needs to match only the lower
left-hand corner cell containing, 1n this example, the pin fall
combination “7 27, to complete a winning grid pattern
(subset). FIG. 3E shows an example of what happens when
bowler 10 rolls his fourth ball and successtully knocks down
seven pins (leaving 3 standing). In a conventional bowling
game, bowler 10 wants each ball to knock down all ten pins.
However, 1n this particular illustration, a strike will not
advance bowler 10 in the game because example scoring
grid 22 includes only one strike (“X”) and bowler 10 has
already matched that cell.

In order to now successtully match the lower left-hand
corner cell, bowler 10 must knock down only two of the
remaining three pins in this example. FIG. 3F shows that
bowler 10 1s successtul in doing this—matching the lower
left-hand corner cell and completing the game. In this
particular example, 1t 1s likely that bowler 10 will have won
the overall game by completing the game before anyone
clse, 1.€., 1n the fewest number of frames. In synchronized
tournament bowling, the first bowler to complete a winning
pattern of grid 22 wins. If two or more bowlers complete a
winning pattern on the same frame, they tie for that particu-
lar game.

Although the 1llustrative example shown 1n FIGS. 3A-3F
shows bowler 10 completing the game 1n the fewest number
of frames, 1t may take four or more frames before any bowler
completes a grid 22. However, a high level of fun and
excitement 1s maintained because the overall games are
relatively short and a new challenge and starting point 1s
presented at the end of each game, when a new scoring grid
22 with different pin fall combinations 1s distributed and/or
activated. In addition, the strategy of playing this game 1s
intense and challenging because different bowlers can fulfill
the overall objective 1n different ways. Because each scoring
orid 22 provides multiple subsets of predetermined pin
combinations any of which will meet the objective of the
cgame, different players can choose different subsets to win.
Furthermore, players who choose the same subset of pin fill
combinations may bowl the cells of the subset 1n different
orders. For example, referring to the example shown in

FIGS. 3A-3F, bowler 10 could have matched the three cells
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in any order (e.g., by bowling a strike first, then a “7 2”, and
then a “6 2”—or any other order). These variable factors add
to the fun and excitement of the game.

FIG. 4A shows an example scoring sheet 30 including a
number of different example three-by-three cell scoring
orids 22 having different pin fall (combinations. These score
orids 22 can be distributed by computer displays 14, as
mentioned above—since the computer can maintain syn-
chronization automatically between all players (i.e., all
players begin a new game as soon as any player wins the
previous game). The FIG. 4A example score sheet 30 could
be used for solo bowling. If used for group bowling, all
players 1n the group are provided with their own score sheet
20 which they complete as they bowl. In this example
embodiment, all players work against the same score grid 22
in order to “level the playing field” and prevent one player
from having an unfair advantage due to an “easier” score
or1d.

In tournament settings, a computer and/or a human
“caller” using a public address system can ensure that all
bowling 1n the tournament i1s synchronized. As soon as one
bowler successfully completed a game, the computer can
automatically detect this—or 1n another embodiment, the
bowler would raise his hand and a human “runner” can
check the bowler’s score sheet against a record of what the
bowler bowled 1n each frame. Upon finding a winner, the
“caller” can mstruct all tournament players to begin playing
the next game with a new score grid 22.

The present invention 1s not limited to the three-by-three
score grids 22 shown 1n FIG. 4A. For example, score grids
of other configurations may be used to define predetermined
pin fall combination sets and/or subsets. Moreover, 1s 1t not
necessary to define predetermined pin fall combination sets
and/or subsets using the particular patterns (i.e., cells
aligned horizontally, vertically or diagonally) described
above 1n connection with FIGS. 3A-3F.

FIGS. 4B—4D show additional, non-limiting examples as
follows:

The FIG. 4B, three-by-three example “H Game” score
orid 52 1s “won” by matching the cells required to form
the letter “H”.

The FIG. 4B, three-by-three example “I Game”™ grid 54 1s
“won” by matching all cells required to form the letter
HI!!.

The FIG. 4B, four-by-four example “16 Frame Fill-All”
score grid 56 1s “won” by matching all cells 1n the grid.

The FIG. 4B, three-by-three example “perimeter” score
orid 58 1s “won” by matching all cells around the grid
perimeter (e.g., to form the letter “O”).

The FIG. 4B, example three-by-three “9 Frame Fill-All”
score grid 60 1s “won” by matching all nine cells within
the grid.

The FIG. 4C, example three-by-three score grid 62 i1s
“won” by matching either the top two rows of the grid
or the bottom two rows of the grid.

The FIG. 4C, example three-by-three “X Game” score
orid 64 1s “won” by matching the cells indicated to
form a letter “X”.

The FIG. 4C, example three-by-three “L. Game” score
orid 66 1s “won” by matching the indicated cells to
form a letter “L”.

The FIG. 4C, example three-by-three “C Game” score
orid 68 1s “won” by matching the cells necessary to
form the letter “C”.

The FIG. 4C, example three-by-three “T Game” score
orid 70 1s “won” by matching the cells to form a “17.
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The FIG. 4D, example “Get to the Point” score grid 72 of
an arrow-shaped configuration 1s “won” by matching a
cell 1n each column before moving on to the next
column (i.e., this is an elimination game in which the
bowler must match any cell from column 72(1) before
moving on to column 72(2), etc.).
Patterns defined by other alpha numerics (e.g., “J” or “U”
for a 3x3 cell grid) may also be used.
Optional Games

In accordance with another aspect provided by this
invention, different score grids can be bowled simulta-
neously. For example, the score grids 22 shown 1n FIG. 4A
may be the main grids being played. However, bowlers may
be awarded bonuses by completing one or more alternative
orids (e.g., the grids shown in FIGS. 4B, 4C, and/or 4D) in
addition to (or instead of) the FIG. 4A grids. Thus, for
example, a bowler could potentially not “win” any of the
orids 22 shown 1n FIG. 4A, but instead win one or more of
the grids shown 1n FIGS. 4B and 4C. Such “optional” or
“alternate” games being carried on simultancously 1n an
overlaid fashion can add further excitement, interest and fun
by providing still additional ways to win. Such alternate or
optional games can also be played independently. Nearly
everyone can be a winner 1rrespective of their overall
bowling skill and experience—while still maintaining a
strong relationship between the skill and strategy of indi-
vidual bowlers and their abilities to win. Unlike certain
games of chance, the example games provided 1n accordance
with the present invention rely on the ability of a bowler to
knock down desired pins. This 1s in direct contrast to games
of chance 1n which winning is based on pure luck and has no
relationship to any player action.
Example Non-Grid Embodiment

FIG. 5 shows an additional variation in which the game
provided 1n accordance with the present invention 1s played
without score grids. In this example, the bowlers 10 are
orven a set 80 of predetermined pin fall combinations that
can be bowled 1n any order to win the game. In accordance
with one example, a bowler can win by bowling less than all
predetermined pin fall combinations 1n the set 80. For
example, a bowler 10 may win by bowling any three pin fall
combinations specified within a set 80 of, for example, nine
(or any other number of) pin fall combinations. In this
example, a conventional bowling score sheet 26 may be used
to keep track of the pin fall combinations the player has
bowled. The FIG. 5 example reflects the same bowling
results and the same game objectives as shown 1 FIGS.
3A-3F, but represents the objective pin fall combination
sequences 1n a slightly different form. The scoring example
shown 1n FIG. 5 may be kept on a manual score sheet, or
preferably, scored by an automatic bowling scoring com-
puter system.
Example Automatic Bowling Scoring System

FIG. 6 shows an example automatic bowling scoring
system 100 that may be used 1n accordance with the present
invention to automatically score bowling games. In this
example, bowling computer system 100 includes a main
computer 102 electronically connected to the various lane
controllers 16 and lane displays 14. Additionally, main
computer 102 1s connected 1n this example to bowling lane
cquipment 104 which automatically senses when a bowling
ball 18 has been bowled down a lane 12, automatically
detects which bowling pins 20 have been knocked down by
the bowling ball, automatically sweeps knocked down pins
from the lane between the first and second balls of a frame,
and automatically resets all pins to their initial positions at
the end of a frame. Such automatic computer control by a
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main computer 102 of bowling lane equipment 104 1s known
by those of ordinary skill in the art, and many commercial
bowling computer systems are readily available in the
market to perform these various functions.

In accordance with the present invention, main computer
102 may include a magnetic disk 106 and/or other storage
medium and a workstation 108 such as a personal computer.
Disk 106 and workstation 108 are used 1n this example for
the purpose of developing and coordinating games based
onsets of predetermined pin fall combinations. In more
detail, workstation 108 may be used to input (e.g., manually,
from diskette or other storage media, etc.) scoring grids 22
and/or parameters for defining scoring grids. Such scoring,
orids 22 may be stored on disk 106. In response to com-
mands 1nputted via workstation 108, main computer 102
may read scoring grids 22 from disk 106 and display them
on displays 14 for use by bowlers. Main computer 102 may
automatically monitor and tabulate the bowling results
achieved by each bowler through use of lane equipment 104.
Main computer 102 may automatically indicate to each
bowler 10, via score grids 22 displayed on display 14, which
cell or cells the bowlers have matched 1n the current game.
Main computer 102 may automatically detect when a bowler
has “won” a game by matching the necessary cells (i.e.,
bowling one of the several defined subsets of pin {fall
combinations). Main computer 102 can indicate via displays
14 that a bowler has won, and can display a new score grid
22 or other scoring information to all bowlers—thus syn-
chronizing game play on a frame-by-frame basis.

FIG. 7 shows a simplified flowchart of steps that may be
performed by main computer 102. Upon 1ssuing a “start”
command via workstation 108 (FIG. 7, block 200), main
computer 102 may generate and/or retrieve one or more
score grids 22 for use in game play (FIG. 7, block 202). In
one example, computer 102 may randomly order the prede-
termined pin fall combinations set forth above in tables 1
and/or II to generate a new scoring grid 22. The operator of
workstation 108 may influence the automatic score sheet
generation process by specifying certain parameters such as,
for example, whether a score sheet 1s to be “sasy” (1.e., use
only the table 1 pin combinations) or “hard” (use some or
mostly the table 2 pin combinations); whether a score sheet
may contain duplicate cell entries; the size of the grid (e.g.,
three-by-three, four-by-four, etc.); the shape and configura-
tion of the grid; and other factors. Main computer 102 may
generate any number of unique score grids 22 based on these
operator specified parameters. In another embodiment, a
library of score grids 22 1s generated beforehand and stored
on disk 106 for retrieval by main computer 102 at the
command of an operator via workstation 108. If multiple
“optional game” score grids are used simultaneously, the
computer 102 can analyze them to ensure that multiple
games may not likely be won with a single shot (or this
situation could be addressed by rules).

In response to additional operator commands via work-
statton 108, main computer 102 may display a particular
score grid on each or any of displays 14 (FIG. 7, block 204).
Main computer 102 may then control lane equipment 104
appropriately to allow bowlers 10 to begin bowling against
the displayed score grid (FIG. 7, block 206). Main computer
102 may sense, with lane equipment 104, whether bowlers
have bowled predetermined pin combinations of the dis-
played grid (FIG. 7, decision block 208). If a player has
matched one of the displayed grid cells by bowling the
specified predetermined pin fall combination, main com-
puter 102 may tabulate this result in a database and indicate
the matched cell on the bowler’s version of the displayed
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grid (FIG. 7, block 210). Main computer 102 similarly
detects, by analyzing the database at least once per frame,
whether any bowler 10 has bowled one of the subsets of
predetermined pin fall combinations required by the cur-
rently displayed score grid (FIG. 7, block 212). If no bowler
has yet achieved this objective, main computer 102 repeats
steps 204-212—allowing bowling to continue based on the
same displayed grid (“no” exit to decision block 212, FIG.
7). As soon as main computer 102 detects that a bowler has
bowled one of these subsets of predetermined pin {fall
combinations (“yes” exit to decision block 212), computer
102 declares (at the end of the current frame) a winner (FIG.
7, block 214), generates or retrieves a new score grid 22
(FIG. 7, block 202), and repeats blocks 204-214 with the
new score grid.
More Detailed Scoring Rule Examples

The following 1s a more detalled example of an illustra-
five process for setting up and playing some example games
provided 1n accordance with the present invention.

Eligibility

This Tournament 1s open to all bowlers, with the excep-
fion that PBA and LPBT members are not eligible. The
House may declare Special Tournaments for a particular
market segment such as, but not limited to, senior citizens;
189 average and under; etc. If such are declared, the above
cligibility requirements still prevail and all entrants must
meet the declared requirements of the Special Tournament.

General Rules

1. All entrants must {ill out a tournament entry form.

2. All payments must be made at time of entry for the
“Regular Game Score Sheet.” Payments for the
“Optional Game Score Sheet” (if chosen) and the
“Mystery Number” (if chosen) must be made before the
House announces that entries are closed.

3. All entrants must record their name (print first and last
name) on their score sheets at the registration desk at
the time of entry.

4. Lane assignments and the number of bowlers per lane
are the choice of the tournament directors. Efforts will
be made to place bowlers together who wish to bowl
together.

5. All bowlers alternate lanes within their pair as 1n most
tournaments.

6. The pace of this tournament 1s as slow as the slowest
pair. Therefore, the tournament directors reserve the
richt within their sole judgment to move bowlers or
split groups as they deem necessary to maintain a
quality pace.

7. With the exception of the first three frames of the first
regular game, all bowlers will complete each frame
before the lead-off bowlers begin the next frame. The
House caller will call the regular game finished if there
are any verifled winners or will instruct lead-off
bowlers to begin the next frame.

8. Bowlers must request a tournament official to correct
any errors recorded by the automatic scorers.

9. Any entrant who has scored either a regular game win
or an optional game win, must declare out loud to a
tournament official such win before the house caller
begins the next frame. If an entrant fails to call out a
win as stated above, then such entrant may do so 1 the
next frame, but will be considered a winner 1n the frame
called and will split any prize accordingly.

10. The tournament officials will verity all winners either
at the scoring monitor or via the computer print out.
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Regular Tournament Game

1. The number of regular games may vary per tournament.
The House will declare how many regular games will
be played for each tournament.

2. For each tournament, all entrants will compete with
identical score sheets.

3. Each regular game will consist of a nine frame square,
with each square containing a different first and second
ball combination (a strike would be first ball only).

4. During each regular game, entrants may mark (score)
cach box on their score sheet in which they knocked
down pins on first and second ball (first ball only for a
strike) identical to what is shown in each box on their
score sheet for that game. Bowlers are requested to use
the reset button when their 2nd ball has no potential
value. The tournament directors reserve the right to
require this.

5. Scoring three frames 1n a row constitutes a Regular win
(horizontal, vertical or diagonal). Four corners also
counts as a Regular win.

6. From time to time, the house caller may designate any
Regular game as a “Double” game. When such is
declared, entrants must have two wins 1n that game 1n
order to win. (As per rule 5 above.)

7. Once a regular tournament game has been won, then the
winner receives, or the winners equally share, that
games’ prize. That game 1s declared over and the next
game begins.

Optional Tournament Games

1. Only entrants who have entered the Regular Tourna-
ment Games are eligible to enter the Optional Tourna-
ment games.

2. The Optional Tournament games are “all or none,”
meaning an entrant must either enter all five games or
not enter at all.

3. The Optional Tournament games consist of:
A. The X Game
B. The Perimeter Game (outside border)
C. Top 2 rows or bottom two rows (fill either for a win)
D. Nine (9) frame Fill-All
E. Sixteen (16) frame Fill-All
For each session, all entrants will compete with identical
score sheets.

4. All five Optional Tournament games are played simul-
tancously with the Regular Tournament games. Each
score bowled during the Regular Tournament games
applies to all five of the Optional Tournament games.

5. Belfore bowling begins, the House will announce how
many winning places will be allocated for each of the
Optional games and what the prize 1s for each place.

As an example, 1f the House announces there will be two

winning places per game, when an entrant wins a game they
will receive first place prize for that game, and the next
winner or winners will receive, or split, the prize for second
place. Then that game will be closed. If two or more entrants
win first place at the same time, then they split the entire
prize for that game and then that game will be closed.

The Mystery Frame

1. Only entrants who have paid the Mystery Frame entry
fee are eligible to win.

2. Before the Tournament begins, a Mystery Frame score
will be randomly drawn by the caller (or the computer)
and announced as that tournaments” Mystery Frame.
The Mystery Frame will be a two ball pin combination
OT SCOre€.
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3. To win the Mystery Frame prize, an entrant (or
entrants) must win a Regular Tournament game by
scoring the Mystery Frame for the win. The Mystery
Frame does not apply to Optional Tournament Games.

4. When the Mystery Frame 1s won, the entire Mystery
Frame prize 1s given to the winner, or shared equally
among the winners. Once won, the Mystery Frame 1s
closed for that Tournament.

“Get to the Point” Tournament Game

1. The “Get to the Point” Tournament game 1s an optional
game that may be offered if lanes are available after
completion of the Regular Tournament games.

2. If offered, any entrant who has entered that sessions’
Regular Tournament 1s eligible.

3. Eligible entrants must pay the entry fee and obtain their
score sheet before “Get to the Point” Tournament
entries are declared closed.

4. The “Get to the Point” Tournament game 1s a six-frame
climination tournament. All entrants must complete
cach frame before a lead-off bowler begins the next
frame. Enftrants must precisely match any one of the
box scores for that frame 1n order to proceed to the next
frame. This game continues until all entrants are elimi-
nated or until an entrant or entrants win by precisely
matching the score in the last box (frame).

5. If the game 1s won, then the winning entrant or entrants

will receive or share the prize.

While the invention has been described in connection
with what 1s presently considered to be the most practical
and preferred embodiment, variations are also possible. As
one example, the above-described game could be imple-
mented on a computer or video game playing device as a
computer or a home or arcade video game. Instead of rolling
a real bowling ball down a real bowling lane toward real
bowling pins, the player could roll a virtual bowling ball
down a virtual bowling lane toward virtual bowling pins.
Details on how to program such computer-based bowling
games are known to those skilled in the art. A user input
device such as a hand controller, joy stick, keyboard, etc.
could be used to specily the trajectory of the bowling ball.
The computer could display this virtual bowling action,
display the scoring grids or other arrangements as described
above, and automatically keep score as described above.
Accordingly, 1t 1s to be understood that the invention 1s not
to be limited to the disclosed embodiment, but on the
contrary, 1s 1ntended to cover various modifications and
equivalent arrangements mcluded within the spirit and scope
of the appended claims.

I claim:

1. A computerized bowling system for use with a bowling
lane having plural pins, wherein a bowler rolls a ball down
the lane to knock the pins down, the system comprising;:

automatic bowling lane equipment for automatically han-
dling the pins, the automatic bowling lane equipment
including a sensor for automatically sensing which pins
have been knocked down by each roll of the ball, the
automatic bowling lane equipment resetting the lane
after the bowler bowls a frame; and

a computer arrangement coupled to the bowling lane
cequipment, the computer arrangement outputting a set
of predetermined pin fall objectives,

wherein the computer arrangement automatically indi-
cates when a bowler has successtully bowled a prede-
termined pin fall objective 1n the set, and wherein the
quantity of pins the bowler knocks down with each roll
of the ball 1s compared with a subset of a predetermined
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pattern for a possible match; and further wherein the
outcome of the game 1s determined by the attainment,
through the skill of the bowler in knocking down
certain quantities of pins, of a combination of more
than one subset match such that the combination estab-
lishes a particular arrangement, according to predeter-
mined rules.

2. A system as 1n claim 1 wherein computer arrangement
provides a set of predetermined pin fall combinations
including first and second pin fall counts, the first pin fall
count specilying the number of pins knocked down by a first
ball roll, the second pin fall count specitying the number of
pins knocked down by a second ball roll.

3. A system as 1n claim 1 further including a display
coupled to the computer arrangement, the display displaying
the set of predetermined pin fall objectives provided by the
computer arrangement.

4. A system as 1n claim 1 wherein the computer arrange-
ment indicates, on the display, each predetermined pin fall
combination in the set that the bowler has bowled 1n a game.

5. Asystem as 1n claim 1 wherein the display displays the
set 1n a grid format.

6. A system as 1n claim § wherein the displayed grid
format has plural cells, and each cell contains a pin fall
combination.

7. A system as 1n claim 1 wherein at least some of the
predetermined pin fall objectives in the set requiring the
bowler to leave pins standing at the time the automatic
bowling lane equipment resets the lane.

8. A computerized bowling system for use with a bowling
lane having plural pins, wherein a bowler rolls a ball down
the lane to knock the pins down, the system comprising;:

automatic bowling lane equipment for automatically han-
dling the pins, the automatic bowling lane equipment
including sensing means for automatically sensing
which pins have been knocked down by each roll of the
ball, the automatic bowling lane equipment resetting
the lane after the bowler bowls a frame; and

a computer arrangement coupled to the bowling lane
equipment, the computer arrangement outputting a set
of predetermined pin fall objectives,

wheremn the computer arrangement automatically indi-
cates when a bowler has successtully bowled a prede-
termined pin fall objective in the set,

wherein the display displays the set 1n a grid format, the
displayed grid format has plural cell, and each cell
contains a pin fall combination, and

wherein the displayed grid comprises nine cells arranged

in a three cell by three cell matrix, and the computer

arrangement determines when a bowler has success-

fully matched predetermined cell patterns 1n the matrix.

9. A computerized bowling system for use with a bowling

lane having plural pins, wherein a bowler rolls a ball down
the lane to knock the pins down, the system comprising;

automatic bowling lane equipment for automatically han-
dling the pins, the automatic bowling lane equipment
including sensing means for automatically sensing
which pins have been knocked down by each roll of the
ball, the automatic bowling lane equipment resetting
the lane after the bowler bowls a frame; and

a computer arrangement coupled to the bowling lane
equipment, the computer arrangement outputting a set
of predetermined pin fall objectives,

wherein the computer arrangement automatically indi-
cates when a bowler has successtully bowled a prede-
termined pin fall objective in the set,
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wherein the computer arrangement includes means for
generating a cell matrix of at least three cells high by
three cells wide, and wherein the computer arrange-
ment fills at least some of the resulting nine cells with
any of the following predetermined pin fall combina-
tions:

6 pins on first ball, 1 pin on second ball (leaving 3 pins
standing);

6 pins on first ball, 2 pins on second ball (leaving 2 pins
standing);

6 pins on first ball, 3 pins on second ball (leaving 1 pin
standing);

7 pins on first ball, 1 pin on second ball (leaving 2 pins
standing);

7 pins on first ball, 2 pins on second ball (leaving 1 pin
standing); and

8 pins on first ball, 1 pin on second ball (leaving 1 pin

standing).

10. A system as in claim 1 wherein the computer arrange-
ment 1mcludes means for synchronizing game play among
plural bowlers.

11. A system as 1n claim 1 wherein the display, 1 use,
displays the same set of pin fall objectives to each of plural
bowlers competing 1n a game.

12. A system as in claim 1 wherein the computer
arrangement, 1n use, provides a different set of predeter-
mined pin fall objectives whenever the computer arrange-
ment determines that a bowler has successtully bowled a
subset of the set predetermined pin fall objectives.

13. A method of playing a game of skill by rolling a
bowling ball down a bowling lane to knock down predeter-
mined quantities of pins, said method comprising;:

(a) generating a set of plural predetermined pin fall

counts; and

(b) establishing a least one bowler as a winner if the
bowler successiully bowls at least a predetermined
subset of the set of predetermined pin fall counts
defining a predetermined pattern,

wherein the pin fall count the bowler knocks down with
cach roll of the ball 1s compared with the predetermined
subset for a possible match; and further wherein the
outcome of the game 1s determined buy the attainment,
through the skill of the bowler, of a combination of
more than one subset match such that the combination
establishes a particular arrangement, according to a
predetermined set of rules.

14. A method as in claim 13 wherein the subset has the
same number of pin fall counts as the set.

15. A method as in claim 13 wherein the subset has fewer
pin fall counts than the set.

16. A method as in claim 13 wherein step (a) comprises
randomly selecting the plural predetermined pin fall counts.

17. A method as in claim 13 wherein step (a) comprises
selecting the set of predetermined pin fall counts from a pool
of predetermined pin fall counts.

18. A method as 1n claim 13 wherein each pin fall count
in the set comprises a pin fall combination comprising a first
ball pin fall count and a second ball pin fall count.

19. A method as 1 claim 13 further including using
bowling lane equipment to implement a bowling frame
protocol that sweeps the lane of knocked down pins after
cach roll of the ball and resets the pins after a second ball
roll.

20. A method as 1n claim 13 further including the step of
communicating the set to at least one bowler.

21. A method as 1 claim 13 wherein the generating step
(a) is performed automatically by a computer.
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22. A method as 1n claim 13 wherein the generating step
(a) includes the step of recording each of the plural pin fall
counts within a different cell defined by a grid.

23. A method as 1n claim 13 further including displaying
the set on a video monitor.

24. A method as in claim 13 wherein step (b) includes the
step of determining whether the bowler has bowled any
three predetermined pin counts in the set.

25. Amethod as in claim 13 wherein step (a) includes the

step of recording each of the plural pin counts within a
different cell defined by a 3 cell by 3 cell grid, and step (b)

includes determining whether the bowler has matched each
cell 1in at least one predetermined pattern on the grid.

26. A method as 1n claim 13 wherein the distributing step
includes distributing at least one paper score sheet to the
bowler.

27. A method as 1n claim 13 further including the step of
distributing the set of predetermined pin fall counts to plural
bowlers, and arranging for the plural bowlers to play in
synchronism.

28. A method as in claim 13 wherein step (b) includes the
steps of automatically sensing the pins the bowler knocks
down on each bowling ball roll, automatically tabulating the
sensed results 1n a database, and automatically analyzing the
database and determining whether the bowler has bowled a
subset of the predetermined pin fall counts in the set.

29. Amethod as 1n claim 13 further including resetting the
bowling lane, and wherein at least some of the predeter-
mined pin fall counts require the bowler to leave pins
standing at the time the bowling lane 1s reset.

30. A method of playing a bowling game using a bowling
lane having pins disposed at one end thereof, the bowling
lane being adapted to carry a bowling ball to the lane end so
the bowling ball can knock down the pins, the method
comprising:

(a) providing a scoring grid including plural cells, each
cell containing at least one value specifying the quan-
tity of pins to be knocked down by at least one roll of
the bowling ball, said scoring grid establishing a pre-
determined pattern for a possible match;

(b) challenging the bowler to roll the bowling ball to try
to knock down the quantity of pins specified by the
values contained within the plural cells;

(c) comparing the quantity of pins the bowler knocks
down with each roll of the bowling ball with a subset
of the predetermined pattern for a possible match; and

(d) determining the outcome of the game by the
attainment, through the skill of the bowler, of a com-
bination of more than one subset match such that the
combination establishes the predetermined pattern,
according to a predetermined set of rules.

31. A method as 1n claim 30 further including the step of
challenging the bowler to win the bowling game by match-
ing the predetermined pattern of cells 1 a cell grid.

32. A method as 1n claim 30 wherein the pattern includes
at least one of the following;:

-
o
I
o
I,
a
g
o
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“U”; and 37. Amethod as 1in claim 30 wherein step (b) is performed
all of the cells in the grid. by challenging the bowler to match any of plural predeter-
33. A method as 1n claim 30 wherein the pattern corre- mined patterns defined by the scoring grid.

sponds to at least one alpha numeric.

34. A method as in claim 30 wherein the pattern includes 3
any three cells aligned vertically, horizontally, or diagonally.

35. Amethod as 1n claim 33 wherein the pattern includes
four corner cells.

36. A method as in claim 30 wherein each cell of the
scoring grid includes a further value specifying the number 19
of pins to be knocked down by a second ball roll. ooRoow® R

38. Amethod as 1n claim 30 further including resetting the
bowling lane, wherein at least some of the quantities of pins
specified by the values contained within the plural cells

require the bowler to leave pins standing at the time the lane
1s reset.
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